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(54) HIGH BREAKDOWN-STRENGTH SEMICONDUCTOR ELEMENT 
(57)Abstract: 

PURPOSE: To provide a semiconductor element, in which sufficiently high 
breakdown-strength characteristics are obtained by using a thin high-resistance 
semiconductor layer. 

CONSTrrUTION: An n+ type layer 6 Is formed at the central section of a high- 
resistance silicon layer 4 by using the high-resistance silicon layer 4 isolated from 
a silicon substrate 1 by an oxide film 2 and isolated by an oxide film 3 even in the 
lateral direction, and p+ type layers 7 are formed to peripheral sections, thus 
constituting a diode. The film thickness of the oxide film 2 is thickened to l^m or 
more, the backward bias voltage of an element Is shared largely by the oxide film 
2, and ah electric field in the high-resistance silicon layer 4 depending upon an 
electric field in the oxide film 2 Is weakened, thus acquiring sufficiently high 
breakdown-strength characteristics even when the high-resistance silicon layer 
is thin. 
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3 1 t y-^i: <^Sffi^ll-5:n£A±;^^ < ^c^e)<^v\ 
«ffi^^*P L T iSlgfci y ^ vii 4 ^5 ii;^: 
^ofci:^. nmm^2 0 3(^Ti-^«^:^[^^^3S^>®# 

C -5 . mt^ 2 ;65J¥ i6 ?3 tt 

[0 0 7 01 ia-2 4l±vW^ 

[0 0 7 11 02 511. 0 2 0<0||J£«fiJ(^)M9S F ETi 

^h^x\^ys>o' mmm^mtm 2 6(Dmmm t \^mxB: . 



#W¥5- 1 3 6 4 3 6 

[0 0 7 21 02 6J±. 0 2 SfemSWSr-ffiX^Ufc 
MCT(^*ffi^-C*>5, 5!li«2 0 2<D4'lCp+ S 
^*ff2 0 7;i^l3:tt?>iXTV>^o p+M®«2 0 7 tn + 
SM«2 0 2\Z^f)\<>Xpy-Vn^2 0 S^^^^^^ 
M«c 2 0 6 ilwTy ^ Kffiffi 2 0 9 ;65tiXren?gM^ ;lx 
Tl^Sw^S^c. P*;l!««2 0 7 fen- 5!ii5»Ki^y 
>»4'T-j**iX3tp^«[^ 2 0 1 O|^ffiaS*5J:05n+' S 
^«2 0 2(0^ffi^|;:^;d5oT. h*feiS)»2 10% 

:fM> -Cy- h mffi 2 1 1 ^ X V > 6 oi V 

J 0 0 7 3 1 C.9ll«^«J^0MC.T:*lv T y - K v :^ y-" 

S-1ir5. y- Km^i^^t? <h UT. aE<7) h mSSr 
T p *S 2 0 1- m ffi n ^.-Y ^ fV % fl^fifc-f 6 

\ S«« 2 0 2 (?5*Bi::p.f".t*^^*^*"^^- ^ 

[0 0 7 41 02 7>(lv.::02 S^llife'MSrTSfJ^^S^ Ufc ^ 
t> p -<)OM G T (7)|tlfiWT- *> 6 o7- P 2 0 19 t}j 

n 2 0 2 1 3feA/-e n + 2 1 2 Jl^^ 4 , J. \ 

>t;vn ^ M®«c 2 0 2 <!r n-^ ^IM*2 1 2 Clj** ^ ' 

ia®igc2 0 1 (^«MSPt-Jl<5^-t >*fei»K2 1 3S::^^LXv-. i /t^..- 

sg2(;oy- i>®fii2 1 4iimAihx\f>^o.^n\miRftk 

2 0 2±ir;<7y- K«*2 i 5;5K p+ a««X0 
trry- Kmffi2 o 9;5l5^tl^^*tL?i^J«^^^■cl^eo' .-3^^: - 

[0 0 7 5] pM^«c2 0 1 tD^®(^n+ S^a«2 1(2: / \f 

2 1 6 ;&5?g/|g**t-- hVs[««^ p+ S««2:lS.^*^'^^^^^^^ 

6ir^fc;d5oTl;fii2 1 7r^?i5^Si^TV>6o fe^'tcv- ; ^''^t 
C (^mffi 2 1 7 Jl/j: < T t J: . . ' 

[0 0 7 6 1 ::(7?*lfeffi|co*^tt. «i<^y'^hmffi2 

:tymV}^ti^o z<o^mmi>m2 0(D^mmtm^o ' '^^^ 

[0 0 7 71 0 2 8 02 7 (DM1&Vi^ — ^^Mi.'kj' 



mMm(OESTXhi>o\Ti'' Mm^2i 2 1 p+ Mil* 

2 1 6tC*fc;&SoT^y-.K«ffi2.1 8*5?g^$iX./ n ; ij^^ 
^ ^^iS2 0 2±t;:mfil2 i 9d^?i?^$nTV>6o 



[ 0 0 7 8 1 :i(DmMMom^n. %\<r>fr: H^«2- 
1 t ^ 2 (T) K mS 2 1 4 J:: K) *VKft 

tt, % 2 <r> ^ K«ffi 2 1 4 ]C ± 0 :r >^ SB» $ ix 6 oO ^ . [; v J.^^^^ 
(75^1iSfiilO|5^t0.2 0.<O||J£«(^9!liF:tl^»<?iS»iE ^'^tIv 

[ O 0 7 91,0 2, 9 l±^^ia \ A(OM%W<'^^^<'^^^^^fi:kfMf 



Itf b 8 0] r<D||»tW(0«^tx*^p n»^3 4<^WEE 
a:<6i^;65: IS 1 4 O^Wt iRimi^SlSfciv- V^i^M^ 
oj?;?f^^jNBife«S**igKffr5r i:tcj:^t. pri 

[0 0=8 1 ] E3 ott. 01 B(omi&vt(o^U(omMm 

[ 0 0 8 21 la 3 1 a. «^f^a)^^5>«l«S«c&U*« 
y :i ^ t;:: J: 9 Ji^^r 6 r t ;6> 

[ 0 0 8 31 0 3 211. lai 8 9«3S*s*^ u'c. ja 

[0 0 8 4] CO*J£«Rj(D«5g-ett. #T***On^ M 

ll?t< . ii5«ffi4#tt;65»5>tt6o . : ':'':■ 
[0 0 8 61 13 3 4*1. 0 3 00||JSI^f|(Oi^ia(On+.M 

•^tttf. 0 3 3tO#«P(0^m^5ri¥lCl:,fc^te^^^ 
[0 0 8 71 03 5*1, l^m^L^^^- n p n h 7 

So iSiHEE^-Y:*-- K(l. S*Wl:i0 5(^*lE0!|(Ot><^ 

5i^S!l^tt-CV^5o n p n h 7 Vv^X^ 3 6(1. =1 WiJ^^ 

fc^. ^(^)tJSlcSe{bl»3S:ff^^r5M(;i?g^^nS^ 

:X0 0 8 8l:vSWE/-r*^-^ 
. ji 1 2 t n + 2 7 (::^ ^iffi^^iSV^ P 3 0 iT^ 

?g^SiL6;i^v^ 0 r4CO||J£Mt lP31tlti^ffi^ 
»4 (D^M«)«S^»^*K^1^5 t t iii 
p n 3 0 -r-o:/ UT^^iJ^y !^ >^ 

[0 0 8 9 1' 0 3 6 (i: 0 3 5 <7)^5£4?i|<Sr-gl5^?fg L, t - 



ft ^ ® 4.-e s m uy^^^ p/^^^ s S 7 t ra irj - 

p nS^3 2;5SJgfiR$ttXV^Sc <75g|5^^(;)«igH, 0 

1 8 i:|p3C-Cfc6o C<^IIJ£«^'Ct. m^<^T:^^M: 

— 1 CO B H EE ^ b 5 0 e> T V ^ ^ o 
[0 0-9 01 037*1. SPffiMOSFETtnpn h 

7 xi<x^ 3.6 :S:(^--:Stg±{^*aJi^^u/^ : - 

5„ RRffiMQ S F:E.T(0«»igJlv 0 6 iO^^ 

:e*>5o' * ur 0 3 5 <r>^mmy^^ \Jlt t^^ 

T% iSHEEMO S.F E T.(0,ffi!lSliln:^ SJi 3 1 ;65Ji^rifcS_ 

■"ttSo • ' ■ • ' ■ '~ 

[ 0 :P; 9 i 1 r 0||J6«^(DMO S F E T id^;^ h,«^- 
^ fl« -e y -^X K w.< V'M ;x ;6!B!*D 

^ ii ^ ®^{bBS 2 b ±::^ l:i <* 6 ^5 o /jr ^ 

523^^ n 3. 1 il K:>;;l' >^ 5 n Si®, 1^7 V / ; 

Sie^<^T;^mE;6vp.S'<--^^^ 5 nt gjji 3 i ra 
O p n ^"^(0^ u-.^if ^ymJ^X t) /J^ itixfis?^ w (7) • 
p n it'&T-to:;^^-^ vflKih ^ tuSo; - U,^;65o;-Cv :/ 
MO S F ET^^i«Wffi#^4A«»•e)■*Vtt•«•/>^^ < / 
[0 0 921 038 flv-0 3 7 tr;fc)t SMO S F E T.S: ^ 
-^gP^JI? Ufc^ffiWI'^ I G B T Xh^o n Siffi«c V 7 <p^1% 
>Up^ 5! Kt-^r ^^® 2 2 0;65?i^^$ixTi^5c iSflSffi//? 
#tt*10 3 rt?5»Jg«^jtl^«Trfc5. . I GBT(?5y,-f| 
a«c*. 0 2 6 ^0 2 .7:i- 0 2 8 (Di 5 (-Xifl^ UXMC/ 
T^E S T^ih5:i^<b t-C#So - : , " ■ : 
[0 0 9 31 03 9(1. 03 8 <0|^3feF!l(-*3^*+6 I GB; 
T<0:/-y^ - Y\y-<^J^\^ Syl/P O S«<?5ii5lSfel«fJ» 2^ . 

2 1 SrRJtfeillffiWlO— ^3S*:^i"»ffi0T*fc5,t:^ 



1 5 i: p+ 5! K U-O-ii 2 2 0 cOFfltOiUSfei v':y.f ' 



=1 Vii4 cr)S®l:^*feii:^2 2- 2 jj^^ ^ 
teitt^ ^ -/u KT^ hit /jr 5iS}£i5i<*flS 2 2 1 ?&?K>t) 

1 6 <7)«ffitcftj?i$;n-v^«i«ii p * a 

[0 0 9 41 CtD^iS^T-fl^ fil£i7if*flM2.2 l;lwj;'-5i . 
1£tn:tt:7 KT' u^^^^ 0 3^8 (0*/^ 

vSo i«ilg^«^l« 2 2: 1 (0-^«H p.^. S Kk.^. VJi 2/'^:^' 

2 OcO^SdS^l^ Sf 
(IPiL T t ct iv * 



[ 0 0 9.5] m^TT-x^ft^Mkmi'is^^^^^ 




A-5'y'3>'m<i2'2 samnbk^ rili-iee^i^flS2 

Si^:^ = i^efli 2 2 3 (iS5«^*|f|R2 2 1 t K U-Y >-m 
I 0 b'9 7 ] E 4 1 ^i?■^p^#'^/^ I G B TwHJEt^-e 

l^^lw n ^'<-^» 5 3 Jwt ^i'- K ^ -arTie^ $H 
5 S tl^' CO* n ^ S K U-Y i^S 5 6 im^^- 

5 4 tp- mv-9'-7m5 7izm'^tiit.mi$.$t^i^: y 20 

6, 5!IT-SI««iSi22«)ffiirtt. 0 3 .7ro|ll£«»Ii:l^«l-n 

+^S3 l!45)g^fe$i^T^^^>.^^; . :-- 
[ 0 0 9 8 J c «53IJ6«'8<o I G B Tf±. . y— 5 9 

ffii?i->y =ii^e4*3j;o«p- ■!^-7ji5 7<Dffi«iir 

-:5^W5 5 t roraop nSf-g-(75:/u-^^!J'>mjEE£^T 
(7) K uV V • y - ram/E^fef4=T-^S® I- i o T n 30 
-;^ji 5 3A''e>W9atSHS<bv C<^ P ng^^T-(D:/u 

[0 0 9 9] El 4 2 04 1 C>||Jfi«fi|(D p f^-lr^/H 
GBT(-S I POS^<^il5l£}5if|cK2 2 4^S:»triSW 
ffi1#ti*(6]±^-frfc*JS«-efo5. 0 3 9<0*16Mfcl^ 
Slfitni-:^!; 3 >H4 <D*EB»l«fe»Bl 2 2 5 
^n±\z.i^i^>&y ^-iVY^x^- hir/iSi^lSta 
fjcW2 2 4;45Ji?^g$tLTl^'5„ i«51Sfiii*SS2 2 4 
(ip*^^Sy.-:^»5 4 <oSEIdg^«i$i^ <fi4Slin+ M 
K'P^Hf i^e 5^ 6 «)*ffi^::Sa^F'^^T^^5, jftgfet^lEBI 2 
2' 4-OW4K»4f -titbit K i>'f 5 S .- yr^:;^«li 

[ 0 10 0 1 0 4 3 II. 0 3 OSlife^i|lr*3l^-T:. SblSta 
i^y =i;<®4fcj£a5-r/ifc'^KItSg2.i:CO#E^^^^^^^ 
POS^(Oi95igmft:lBl71 *JgfiKUfc*lS«^-CfcS. r 

■So; i«ffifei->-'y 3 VI 4 j;im-r5iS5ein->y p'^'Sis 



a« 1 ssf t? /i < , . -> y. 3 V «:J¥ < u , 

^(Dii:;i^(::^S$iT.)ti««fei:-> y ^ 44:#6. ».lv, 

9. C« h uVTF«ESrK^kLXSf^b)»3*lJ]*.L.v C w 
.K#i^S->'y 3X 5$ra*5^^tf, ^rLX^BSr^a^kt 
fc^, n* 51^6.. p* 5JB7S:l£»t«^fiKLX=X#*)i45 

[0 1 Oil c©,^^-^3l— >rJ:::*3i/^X. S|gliSrfif«SL 

x*.y.-T K 8 srsmflic^-rs t , .is«et#:i« 7^1 Jif'iw 

iSlgfitflf^ 7 1 *5 ^ i - H^x^ 

^tu.sfcie). affii<DmfiEoig»tt<c<*9. 

8, Ty— K9iaroWffitt|SnJ;i-6. Ctuliv.S I Pp^ 
S*o«lSm«:!BS7 l:trm**SA-A^'6 t . /■'i^ K^^r''^. 

J;oX^ffi^::®^5fA5Kfi^^i^4^.^■CXl; 

{::^*>t<o«<troJKiR(::«fi:o. . L.fc*JoXC9«lii'C- 
fl. gE^blS2 1 Mm-UATIw»<XX t • ViS'- 
[0 1 0 21 l>Xcro|llifia|{wJ:n»i,:,T«&S« l^f^ 

[ 0 1 0 3 ] 0 4 4 0 4 3 t lR)1l^(7)1tit*fflV^fc ini! t 
^■r^/H GBT<?)^Ml«>SXfc5o 04 3 tl^tRiwjlE^I;; 
fei ■> y =• 4 <??J|Eg5.{:itt S. I P p. S 7;-:;, 

l«5J^^$tl.XI,>S,^ ii!«kv?y =v«4wip$ttr|p 

lg*ft->y 3 vJi 4 ot|i^3i|;:ttiBffij5t{4tfljj7 l 

isi $ n m.^- 7,m T A tm^ ^tt. ^m-tni^fst 7. b t- 

S?«J$ixXi^5. croh!B<<-;^Ji7 4t>»c p+^.S Kk^ 
>® 7 5 ^sjg^ft $nxv,v«, ,, K 7 5 Iwll h*,I>f 

'T >'miS8 0 /4SJi^fie^?tuXI/^5, iSffi^a-^y a>'S4i9 
^iaSPIlll^li 9 7 1 lC«i-?>^$»i p 

Sixxi>5. iC W p m^rr:^m 7 2 (Otftim t. Sy.-H|fi; 

1,7 3*5?g^i!t$tVX»->-5, - ■ ■■ - - - 

[0 10 4] :/-^m7 3 1 pm^-^mT 2{z.\sii^ii^^ 
40 Lxy.-*;^«ffi7. gdsjgfiK^ttvxti?), pS!:; 

'<'-3tB7 2*ffiOn;+ My— !;^S7 3 fciBSeti^ % 
:^)i4 lifii*ttfc««IC,^t^ h»fe»l»7'.7 Sr^LXy,-:; f, 
^mffi7■8*^J^^^K$4^xi^^iv^n5!c^::?;^«^4 t pS| 

'<-y<.« 7 2 (DWjciSist/tv-y ? VI 4«®iciiy- h,, 

: ; *fe|jil»7 7,J:,!3,»V>itfe»fflt8^1:;iSJK^^F;nverC<0J^ 

tix\^^/mm{m^2<D-iig^'f:--YWm7 

[0 10*5] CO'I GBTfi. 'K^1'>'affi8 0(;,£^;! 



fproffiiit^ M^ifiti^m7 ncxi&mmm^M-r^-^- 
10 10 61 itliU »iiai7i«^K7 1 K^*;45 
[ 0 1 0N7 1 0 4 5 »1, 0 4 4 SrJEJg tfc^Jfit^ro. I G 

*sMlt C>*v-Ci^S.:. LfcASoTi««6i«^«7^^l (D-iSJi 
- Ji 7 4 Sr^h L X K V 'f >m.mm ^ ^ tb ^ -t 5 li 

[0 1 p 81 i<D i GBT«rf^6l?(4> ii5«<n->' ^ =■ 
®4ICJ'a:5Sffi<oiffilrK'(tK8 S^rJI^fieu. 
hcDfc>:>roMP 4rMit. rro±l-S I P O S^<oigffifci 

IStR 1 ro«M<^)-** fcliM:^!' c V D-^5«ig?<kl' i c 

CDJf;^J10 4 4 (^S-g'il^1t. 1 /im A^Pj S ;xm 
U-CfcewX\ pl!'<-;^® 7 2v nM'<-^S7.4ll 

ffiafefei«:^7.iir*-c-a-r2)o' V' ■ 

[ 010 91 -(;r)|llifi«!lli*5l>Xli,. i«»l7iv' y 
4(DjEg|5<^iSl£lnf*:«a 7 1 (1. Ji|E^iSS0!l® <t 5 l-Sffi 

[01,1 01 04 614,. 04 4 $r^JI5LfcllliS^O I G 
BTT*).5« h-K^>S7-5i6SiS6ffiSi«:a» 7 l*T?ii - 

i^v * fc, i«igi5i-> y 4 (ofliiEirtt0 3 -2 tmm 
. tn* 3 1 i,mA:^ivxy>\i>,-;:<r>mm'^.h. 04 

[O-l 1 1 1 04 7 li\"0 4 6 (7)|IJil{»lCO I GBTli*5 

2>, i4«ftt«:ll!i8-2 fiVViBis^^ 5Jy,-xe 7 3 ro* 
• t J: IS. t:^;; iiB«t/it*:te8 2 (^;XjTTT:^:<M«p 



'mm i'.9-t ^mi-x. VJ^i r. "'-'^f *- *- e^' 

[0 1 1 21 04 8(4. 0 4 5SrS^?^tfc^lfi^<0 I G 
BTXfo'5, KW-1'<V®7 514^ Sffi^Ttft^K 7 1 Ic^-f 
5J:pl')gfiKSi^, y-;«.mffi7 9 *5 iO^.K.i^'l' 
■ 8 0 t il6»et*SI 7,1 (OraSrifeJR«5!<^*tt*8-4 . 

(0 1 1 3l 04 3~0 4 8(7)||Jfi«l|(DJ; 9»::*^j£gB.t 
[ 0 1 1 41 0 4 4~04 8(^|l3fi<^l^*iV>X»4il5ffiSi: 

' i/y,3v,Ji4ds»v>«)-e, «a5;i».e>ffi«K*K7 1 
[OA 1 51 04 914. m^fSi^m^hQcosmxn., 

. ^^T?tti KlfblR 2 2^6jc J: ►) 

U 04 6 tc*3tt«,n* 3 U4 h U Vf^fflllffilCJgfiK, 
Snfct ^fife's fc*. r.ro0 4 9-CttAoXV>4lr\ £ 
riHs«^-f-'5h+ aJgSr I G B r<Dy-:^mm 7, 9JO^ 
Tl';iilgl5t«^l8t7 l l:ii-r2>J:9i::Jl^fiKUXt>J:v>s C-,, 
tvKi t), y-xfiflB7 9 tilS»<n«^8i7 1 t<o«»W 

[0 i r-6 1.0 $'0 »±, 04 9 (DJi1&^(^m7 1 VN^ 

Illfe^sixfcS. ffii£}n#:K7 1 *5/£^,^f^tot), «e<l:«t2. 
^2 Mm U±tm<i-i>Zt\zX<:>X. iSHE#^44:^* 

Ti/''5,' ..V- * "« -~ 

[0 1 1 7] 05 1 »4. LOCOS&lCj;S^S5)-|« \' 

Sr, 04 8<o^lSMI-SfflUfcllJfi^Xfc5, LOCo/ 

SSf^kK2 2 6t4. iSSSSt-^y =>>'®4ro«B*»e>tt^t. 

HI8 3lrii1-.5 J: 5 lwJI^fiKStbTv^6, , iii?; 

[0 1 1 81 05 214. LOCOSmiZ.i'Oi^m^t^'it' 

. .\^mmcr'kmrSiLtimmmx'hi>, zoMcraj. ^ , 

04 9<0||l!6^J'?? I GBT4:-gP3EJ15Ufct<0,-efoe,1,. 
pSffi«7 2:<^t}'.lCn+ ®ffi«(7 3t3tA/-C-SiJO,n-^SJc 

2 .2 7 m^^iX. n S®« 7 ■S'-t n + 2^^ ^ 

2 7 J'^**T.fc p l!««7-2<0*ffi^aS»rtt'{^- Hfe»K 
2;2 8 4rir- LT|g2(7)y- hlili 2 2 9 *5Jg^^Fi^X^^> , : 
5, -in* S«)«7,;3,±|c;«7y-,Km«2 3.0*5^^P^^^^^^^ ^ 
" ^« 7 5 ±|CT / -: K«1S 2 3 1 d^^tix^enjgfifcsKT- J"-'^ 
; ^^5;.p.S^^«7 .2WS(ii<0n+ l)««2,2.7^t<0«#^,V'^| 

■ mfSL^i^,: n^Wm 2 2 7 bv* 2 3 2 
2/3 3;l4/i <rX..t,.t:lV 'l " < ^^, >; .tl," ^, J , 

:.-5fl. (0 1 r9l?ro'it£W<off,»4. *i wV- hmffi'7|/>^^ 





( 0 12^1] m 5 4 tt. ig 4'4 I G B T:5?r= ^ ^ 

^j^fti^y 3V«2:3^4ii^^^^ 

gffeco Jt«}7ii^K^ ^ tu-c *5 1) . ig^;^ raps * o -c 

60 tD^j^S y =1 Vj« 2 3 4 -7U^K r.r i^ti 

[0 12 2] ms 5 fix 0 5 4 ^D|lffi«^7:)S^^-^b^^'■ 
T; ^jj^Sv^y ='^^fli2 3 4(DTI-5El;i|^^0#ifeSv< 
y a>Jii2 3 5 4:Kftfc*i£^^fc^o 

^(gsv'y =^>m2 3 4. 2 3 511. ^tte>opai»*»s 

ij'=iVm2 34 (T^FH^f^Tt-Jiii^^T^jgSv^y ^"^^ 

3 5 6 J: 9 1 - ; ^ - V ?g ^ ^ i^ T I ^ 6 b ::i <^ « 

K^ix^o ^ ^^^^^ 
[ 0 1 2 3 1 0 5 6(a) (7) v- U ^ ^8*511. ^^IHAK^ 

5 6 (b) BlZ^i-Xv l^^ 

^M^iri, »EV>Xig 5 6- ( c ) li^^f i 5l'*J*ft^^ 
y =iyBg2 3 e 4r?g^t-5o w^**Sf0^>y^>^«^2 3 

gff^tOitlfifci4:-^;t5„ ^^1^0 5 6 ( d ) lii^i-J: 9 
IC. #JgfBV/y 3VW2 3 4S:ff5EC>ffl|»4:i$o;^> 
>r T'^'? ^ - fc *1 / y ^ y ?f?^ U . ^ 
05 6 (e) \:^7j<.irXo\^. CVDm:iX^mm2 3' 
7 X^l^jiSS v' y 2 3 4 ct t/ra^gP^^^I- 

- =^----- vv*i .=;^;->v - . ....^.v..-,.^. 

10 i'2 4] -tvr^se (f) ir^^i^fcgFSu-c 

«ffi?r¥ait;UfcS^. 0 5 6 (:g) l-^-f-t 
ij!SS -> y'-^ 2 3 5 i:mm L; rixSria 5 6 { h ) ■ ic 
*i^'±^3k>< ^J' - i^'Vi/^bTe^-. " 0 5 7^ ( a ) id J; 
5 ICC VDBffkBl 2-3 8^i;miim-M5^'7: Hm 'l:::^-t^ 

7 ( b) imi±; Ill's 6' (c ) ~E"5 6 > ( f ) -t^-ctoni; 
1 0 1 ] /j:4b\ la 5 7- ( a ) wi^tffiA>e>ii:t^w«u^ 

Til 5 r" ( b )^ ro««*#'5f^-«^^ 7 ( c ) li^' 



^ y^fis 5.z^ taa ^^^^ 

4 d 4rJgj* U7tvy =^->^Sfi 1 ^ffiS UTTiv ■ vlti?>:4;ia 

5 7- (ei) (w:^-t:i^X(^ 

UT E 5 7 ( f ■)^:»C*:f :5 tw. . ifiStelTii^y =" i^^, . 

"o^h -t: la 5 7 ^( e ) psffi i<^jSiSe{^ 2 4 attiy. 
y =3>:2 4:i..**ia.u^ r <7)#ifefiv/y =1 2, 

4 1*^c^*^^afi^?:"^^^ 

[0 r2 81 %'k.y<'h(r>m=^^^n^^^ 

i-ixli, ig5/5C>3lffifil<^^^Sffi*^^^^ - 
[ 0 1 2 9 ] 0 5 9 m^;'^ <r>^^^—^&^tm ; 
^Ifet^Jx-fe'So ::<^*J6«?!l:e(i. #ii$*i^,y'='>'K2 ■3JV 
4 j^^ p S^-^B 7 ? t nffl^^^Ji 7.4 K y^^^K^^ 
ii(DTI-<^^K»t^ttXvv5^^".;::^ ' '< -^ -'^ '^/^> - 

[0 13 0] 0 6 o\Mm\^m5 5(DmMVii:i^^i^yl'' 

X.. #itgfi y =1 > 2 3 4v. 2,3 5 i: p M-^-f:^a 7/2^^ 
^ n ffl'<-XJi 7:4 raw Ktr7 h«Ttw£O.^^R»^ 

[0 13 1] 0 6 1,11. 05 4 0|l5£i?j*-953S!?I5Lfcv 
^te^JXfc-So 04 8(D^jifi*Rli:|Rl«(-'. y-^;^Sffi7j;, 

4. 8 5 *5aJ?)ii4tt. rixtr J: 9^^/£lfP^^je^^''/ 
y 3 V 2 3 4 y - :^ Sfii 7 9 ^xx)^V'\^-( ymm 8 0 
(;ll^^^^$tlXv^5o #Ji^^'>'y =^^2 349^^^^* / 

rnffS 4 , :8:,5 l::S)eiS<X^5«IS5>2 3 4 ar. -2 3 4:b^|^;^- 
[0 1 3 2 ] 0 6 2(1. 0 6 1 tOUJS^lIlw^ol^Xs i^jg .l^>l-^'-t.^^r. 

[01 3 3 ] El 6 3 J±; -P'S 4?^^ 



!!/< 5/ 7:7 S-7:4-<?DT*Jw'4i-S.SBi> 2 3 4.c*3J:«2 3,^' 



50. 



4 A(r>^:mm{tm2w±:m\tmm\^xis ^ \ ^■.^a^M 

p S -^ y^ m 7 2 *J J: t)! n M ?> 7 r 1 75 4 tilfig $ tL \ 




1 3 6 4 3 6: 



>y =V|«2 3 4rol»^2 3 4 c. 2 3 4 dtt,' 06 1 , 

[0 13 4] z(D^mm<om'j-&&i:9iik-ri>m'i-i: 

9c<om5 6 (a) ~5 8 (b) -ciftW t feXSirjav-* . 

0 5 6 (b) tig 5 6 (c) OPflt'. 
7 2 t^!^&'>}) ='^2 3 4 crnax<y 7 7® 7 4 t, 

#ij$Sv/y =>>'2 3 4 dro^i^giJt*5tiS-eK^t;iK2' 

[01-35] 06 4»i. 061 ©||16««»::*JVA^v 0.6. , 
[0 1-3 6] 06 5»i^ 05 4<0||iSeiro I GBT^r- 
y 3 yM2 3 4 't l^»<^#iKSi> y ^- XIK2 4 .2 4r- 
7 >r T- /V K / u - h i V U X I , i (73 ^ i^S 
y 3;>'«2 4 2-«;y- >«<i7 8 t r.t . 

ifi-vi Sp-T?. 0 5 ,4'rojlit<«i:iJt'^"C»j|XS«lfSS» 

[0 1 3 7] 06 6(±, 06 5<^*J£«f!llr*JV^-Cv 05 
5O|llS0!l(Oj:5l-JSa5«O#MS v'y = 1^812 3 4 0T 
\C * e> {E#iiSS-> y 3 V-aS 2 3 5 =&K»f . .* fcillBro^- 
.iKS-^y =>>'fll2 4 20±l^^ ^ir^*S^->y =':>K2 

[ 0 i 3 8 ] »J-r '0 5 4 '?i0 6 6 lCi3l/>X^^|ftPJ LfcH 
lfi«f<0^iiS^v' y =■ Vflg2.3 4 , 2 3 5 , 2 4 2 , 2 4 

0 5 4-0 6 6 -eiftM tfc t Flit<03EJgJ4. ^^'f . 
Ki M O S F E T , M C T, E S t «f Jr *5 V ^ T t ^T?!!) 1? 

fos, ■>•■ . ^ 

[0 l'3 9 ] UA±Kts^L/c J; 5 

i£lnffi« i: « 2 £0 ffilgfit««c t <^ <^lfl5 !' S ^ ■ ; 

f i^lfifiiii^a^l 'i' <^ l:^ %W < if- 5 c i I- i 

^gj^ a* "-^ t> o X; §rt-:^> ^5 WQE^tt Sr. , 



,<I*W*5 

[0 14 0] :i:km(o?ii2 ff:>misn::»i>Mms.^m»m 

m2ro<£ffitt®«tS:*«lUTfc9. Cixt.!! 1 <0<£ia 

[0 .14 1 ] mmi<om^ mim^f^»mr i^-^^ 
Six. m2mmm<D^^miiom&m t m&imm u 

/^ff T t /jt 5 iSmE*>PniJD Siifct-TS. 

[0 1 4,2] *fc2|s:^M-C<i, m^^^mSi^m^^^btib: 
1 0 1 4 3 1 T; 0ffi*r#R8b'iASt)*BI^<^?B2a)' 
[0 1 4 4] 06 7J±. 3ti:36Wro-||Ml0!l»c#,6«a!^ 

. jj— K-c-*>5, v'y 3 3 0 1 ±iz:^.-:^-ii = >rSt' 

•fklR (m.lWiffiSi^) 30 2«r;;M.T:. n- m<^j^m.ijC " 
■>V='>m (fi&ttS) 3 0 3*s)gfife$i^Tl^■5; "^^V^^: 
yfSt-ftBS 0 2(4 1~5MmSSWff$i:i"*.^ n" 

3 0 3 14. « $ *5 2 /i m aTt?. :!^|««)«ifl:«S;/, 
1 ,.f O X 1 0 IP/cA2 ~ 2 . 0 X 1,0 ' 
J; •) U < *s 0 . 4 M m Skrv^m^f&mffi' 

0 .^ 5;~.l .i8,x 1 0i2/cm2 l-K^$i^T^'^^>. 

' y - K® 3 0 4 t iS;"jFtt«!l««<^ n y-^'h** 3 0 5i' ^ 
■ • ASJ^^ $ it t V ^ Av itp HT: y - 3 0 4 ,i: [n SXKki; . !' i 

: KB 3,o-5i(4. i^^^ J: 5 icSttBiiEgiito •:<'^yj3,k»{b,-'|. 

P y - KS 3 p. 4 »4., y 3 ^B$<b)lg'3 0i2 JC^^ v:^|| 

■. • 1 0 I 4; 5 1 stt Ji 303(r)plJry-KB 3^0,4 t n-. 

: y- Kl 3 d 5 lei !3tt*n)t®«cJ::t-»4.^V^,y,3 ^ 
■so: 3 0.T1>m'difti^\''^^Uii''} 3 >'fi!t<kl»3'p(6|4,0 



ii 



(14)' 



25 



20 



3 m m 1^ j/4:.9 »i^U'j< *1 0^. 2 /x m E^^T^OIf * t 
-So 3 0 7 \i:^mkai S I"P O S; ( S emi- I 

nsuratinV; P olycrystal 1 ine i S ilicon) Tfc i> o 

3 0 7 (D^ffiH{*Sf«i: UT<7) v-.y 3 VKIkll 3 ^ 

[0 14 6] pSTv^-K»3 0 4» nS;<7y"-K«3. 

i>t e)>y - K«ii 3 0:9 Kmffi 3 1 0 

i d 1 4 7 ] ittlJv « 

^g^ifiLT. nS;^ y - K^3 0 5 l::iE(Oiam/E4:^in] 
Lfc»'a'J;ioV>X#;ieo n« 3:0.5 (Iv^S 

tfCl>6*^e. «*|p]J^:mAnSI;<;>^-r KB 3 0 5 

0 3 ^ 4x)/til5ffil?i{*:IK 3t0 .7. 

fSSfcifrflS 3 0 7 <DmitL^^(Dm9 ^ S: ttX . iftSfci 

i^m 3 0 7 iiTofttts 3 0 3 tj«i*rs] mffi 
• :io 1-4 8 ] sett^ms o 7(D-mmii^^(r>mmi>^ 

3 0 3 5 /cJ^trH. ,«fe}7Lf*^ 3 0 

7 <0Tt?:>><y =»>^K{kM3 0 6 flS^v^:;^;65J; <s SUaitp 
fcjt*/ 4tev S««f4<^ftttS:3i^*r-r6ie»«:/JvS 

[0 14 9] C(0«3fel«co^b*S:S#(t5ftf*;«J?iv'- 
[0 1 5 0] [21 2 2(1. n- ^fttt/i3 0 StD^jafii^ 

UT; ^ Wffi»i^«lwiST-r^o *^ 5 0 0 

0X10 10/'cm2 - 2 u!:0 X 1 0 l^/cm^ Xfc 

iq rs'i] mi 2 3^^^^^^^^^ 



30 



-^vj^gflsps ^ 1 3 6 4 3 6; 



y - KS 3 0 4 JoJ: U^;?/ KS 3^0 5 timitWkZ 0 2 
\VMiri>m^\^'Bi&^f^x\^^:^tk. ffittS3 0 3± 

t7)S5Stn<*:^ 3 0 7 (;i ct 3 0 3 

[0 1 5 3] 0 6 8H.'ig6 7<^l»3t*rS*hLT.^ K 
Sfeii*^^ 3 0 7 T<^V y ^'K^bK 3 0 6 « - ' 

_ Sfet«^ffi^3 0 7*riIS^ft^S 3 0 3<n^m\C^\j.1tm,:i^^^^ 

[0 1 5 41 ig6:9;fl,;*^M*^^^ '^f 

. ^^ffi«?!lxfc'5o' Sffi 3 a t 3 o:,2i-:;'-' 

tt'5«iS«i. 0 6 5^miS«^t f^«re*)5to5iv- .5! 
S 3 0 3 (^T^j«iKlif»fit>0 6 7 I^Mf-K^S;^^^ 

tt^o Stt® 3 0 3 i;iiiv la 6 7 (7:)^}fe{?il-x?(0 p y : 
. -Kii 3 0 4. nS!;t7:%^Ke3,o 5^ ?; 
■rs p 3;i ic;^^riJS:Kv-<;>'ji 3 r^id^f ri^-^^^ 

3 12 iy y =i>®f^bi^3 0 2 icii-r^«g^ iwjgj«s5Sr'^^^ 
fc o -c t i v\ : ij;. ■ V ■ .s. ^ ^ - '^-^J 'A^ -'A, -f, :v 

1 0 1 5 5 .1 p S'^- 3 1; i tt n M 'kr-.y^- W^C 'l^'^ 

1 3 7fim!$.^tv. z(D nmi'-^^ms ^ S t nr misi0if^)?f: 

^ 3 0 3 J: t) ^5fe*i^fc p M'^-^Ji 3ai;l''/^^5IH5*^il^ 
« 3-1 ^4 rfr UX ^ribmma l;&iS?g^^-p^'> Hf^^^ft; 

[0 15 6 ] pm-<-^m3 1 i^t nm \'.\^;.:^mism-:?§j^S^ 

2 ic J; •? 3 0' 3 ® 6.r <^^:;g|g 



[0 15 7] y-y^mn 3 1 6i±;*' nSy-i^.S3'r?3^'^^^^^^^^ 

■ KV^ ymffi3 1 7;:*5?l^fi)tStu-CI/>«>,^i^lgfii*W,3j^ 






10 1 6 1] 07 3ll.>:«MSr«5f<?5I GB 



10 1 6 1] 07 311. *5BWSr«5f<OI GBTJcSffl 
tfc^J£«^"Cfc'5o^ •t<^»*«jg(l. 0 6 9 t|p)»-et) 

10 1 6 2J H74tt. r<^»/JJ IGBTl::*5PT. 0 

7 OtO^}fe0i|.bl^«lwn^y^;^l3 1 3:fc^i:t;pMK 

U'^^/S3 1 s^&tv-y r^^-s^^k^s 0 2ii]a-r6«$ t 

6 ct 5 t-stte 3 0 3 * m < b "e $) ^<r> 10 
k S KV-O'B 3- 1 8 ^5 :3 3 0^2 J:^S5,V ; 

; e^v^sfe«>. «ttBiiEia5t^ p^Rteji(Pct ^tir^/u 
3 1 2: (o^*e^fei««4i«< K^r^>ie^3?ji^*^^^ *^ , 

[0 1 6 3] ^fe. 0 7 5:JoJ:Xf0 7 6tl-ttL^*tl. 0 - 
7 S^XXJ^mi 4.(Dmm^&^t UT..:ii5«ttflc|i 3;0:= 
7 SriEitSttJi 3 0 3 C0^®twg|tt5?ii:.t^:«^t.fc^^^^ ■ 

: iO 1 6 4i rGB 'FJi>3l/:'"C tv ffitt^SW 

[ 0 1 6 5 ] 0 7;7iivl2 6 K(-*5l^T\ 

aisttftw 3 0 7 <^ j««*is« p ar^^^^^ 

nS;Jt7y- KH 3 0 5 t;i=J>'^:^' K $^fc*lfeMX*4> 
■ 5, ^ ^-^ - ' r'-^' - . 

[0 1 6 6 1 0 7 8.«l^l«l-, 06 9(DMOS FETJw 
t . SilgttffBt 3 0 7 n;^^ m y- : 

v^S3 1 3 ir n^KU-rvfl S 1 2tC=iV^>5^ h^i^r^J: 
|IJB«-T?*>5o 0 7 9ll$ ??ir. 0 7 S(DmmK^V^ 30 
iaiSl7C<*:Bl3 0 7 C0,KU>< l^m^Ui:'^M^ V-^ . 
tO#*Sf9V^y ^'V^S 1 9Sr^LT KU^i^«ffi3 17 
{wSiKLfvllli«?!lT*>^o 08OJ1. 07 KOMOSF 
ET^;I:^^^/^T. faffifexf*:M3 0 7JD.y-:^ffil)«Si54rnS 
y— ';^/i3 1 3lw3 >'^$'i5' h ^ii:fcll*0!lT-fc5o ^ 

[.0 16 7 ] 0 7 3-^0 7 6 CO I G B T t^HJSt^'J 1:1*5 V> 
Xtv :0l:^»l^* ftV>*K-* 0 7 <0««fB<^i* 

giSrMO S F E T 

.--.v/.- .. .. . - 

>:■:■' -vr^7:^-\.:"vS^.^''^^^^ ' 

I 0:1 6 ? ] :0 8 1^0 9 t^<CS^l2^0 6>/^ > 

7 — 0 8 .0}(^^*JS0i 1/> T^: ^^S^ 
t S I P O S ^(;)iS1£}7if*BS 3 2 0 

[ 0 1 7 .0 ] Sttl 3 0 3.^JSatC?g^ Lf::SS*a 
3 2 0 ffittp 3 0 3 <^«ffitlK*t?>nfcffilgl7tft:l9l . 

; 3 0^7 i^1tco«!i# ^-ir^.. !9,^^J^ 

. ; [ 0 1 7^ 1 0 9 5^^0 ipo; a^^ff^ 



' s> «pffl5p 5-136436 

9 4(^lflii^ci3v^-c.'S^t^3 0.3 tiSiSfetf^as 2,0 . 

fc-So ^ti(b(Dmil&iHXi>. ^xy=ivK{k)8S3 2 1(0)18 
if4:+^^»<. »*L<liO. 2 Mm iUTt-rtT/lix iS 

[0 17 2] /i*Jl3 8 1~9 4ioJ:Uf09 5-0108 
i«6»St«^«.3 2 o fcgEtt^HS^^^^ 

1 0 17 4] m 10 9 (i, a 6 7 <osiifi0!it-*3v?Ts=. p;; : ,; , , 

Mt./ -'kS 3.0 4.*sT%Sf-fbBI 3 0 2 «cg^L,'tV}«:ffl . v-;-V-.;, 

[ 0 1 7 5 1 m 1 1 0 1. 0 9 t jffiC, : P HT /'-r 

h'M 3 b 4 (iSEfbBH 3-0 2 dg^i-eai^ t L.'; n3);«^> y;i; 



- KS3 0 sdK^blfils 0 2irSL'ii'i>«^i5li^J^^3^;ti| 

[0 1 7 6] mm<r>^ii%immuitm(Di^:^ji^j^^^ 

[0-17 7.] 011 l*5J:VH..l;l;2»lic-t!il'^ 
.l.j3'J:tfSI 7-2«>3(llfi«0'MO:S F.E TlCfei/::*T, inM-:'.'%^^0. 
K U'f V® 3 1 2 (Oilii $ TlSTlteK'fbS^ 3 0. 2.(C)i.L*,lv...; .v -^l;/.: 

V >-« 3 1 2(OT»::?l*Sttii»*?i5+^^^^*V>*9^^i " " ' 

[ 0 1 7 8] 0 1 l:3tt/;ia t i i^^Jfi^i'^MQS^ 

■' 0 1:0 9 <o ^^i<':^^4K<^iite^ t i^«'p'afirei«»tt^i^^ 

" 10 



; ■ o,:2- jc^ -^^^^ 




r\['0',1^8"d 1^0 111*. 6 J:tJ«ig lCi,7 Il.t. ^'n^tim 7; 

[0 1 8.11:01 18j3j:t?igiii:9tt^:ix-?n. 01 
- i eWi 1/0 1 1 7 i ; n S'^--^® 3- 1 2 ' 

<t:fl^ 3 0 2 icit Lfi\>m$\mm$nitmMmx'hi>,:: jo 

[ 0 i'S 2 ]■ 0 1:2 ,0 li. 0 6 7'<?^^}fi^a|(::^3l^Tv P 
l!r/-KS3 0 4, n3!;fry-KS3 0 54±d>6« 

,10 1 8 3 ] £A±|;i43v>T(iv^^ro«:^ 
T«:IftWS:«V''fcii^ 0 1 2 1 ( a ) ~ ( c ). J::^^J: 20 

rO 1 8 4] 01 2 1 (a) jg^^K^kfe (LOCO 
sm) ;:;<fco-CfiHt«3 0 StoJSSBWv'y ='>®f^tBS3 
0 2irii-r5ai^?i::. «*|6)^^«lfflro->y a^-K^blRa 

2 2SrJKfiKUfctO-C*)5, ettJiS 0 3 

[0 1 8 5] 01 2 1 (b) Ji.-: i>y ^l^mtmS O 2 

l-jS-rS^^<O^J-fflt«3 2 3Sr?^fiKu; ^tOffiSClv-y 50 
=■ i^SE^b^ 3 2 4 l,tcmm^i-£0'f^^->V ='> 
^3 2 5 Sra«)iiA/fc't>(0-C-*)'5, . ■ ' • ' 

[018610121 ( c ) »i; :p Si£»S 3 2 6 itX 
O p nS^^I««]ti Ufct<0-Cfc5<, -^xP>(7)«iiT- 

[ 0 = 18 7 1 eilJt<i0^y''f 3}^-r- K. MO S F E:T*3 J;tF I 
G B T<7)«-^160ij|ci3V^-Cs #^fR<03im^SrjS?lw-1-5 i 

[0188 1 mJiiftM l£ J:-7 l-^^Wi^S 2 ro^llll:: 



t4#BB5p 5- i 3 6 4 3 6 

, ^ '> "30 ..... 

[0 1 9 0] 01 2 5Ji. ;*:^P^(0-||l£«!ll::«F.i 
tHi^V 3V» (SttJi), 3 0 3;5S^^*i^Tl^So 

=1 ymtm a 0 2 *i ir- 5 /i m.miS (T)/? s t-r eyyr^-r^ 

2 - 2 0 X 1 Oa2^cm2 >jSffl.^^ O »^ t < ttx ^ . 

«4ifti^»3i5 0V'5-l.) 8x 1 oi2/cm2 t;:a9:«$ttT 

s^T^pmry- KJi3 0 4 <^ii5?Fj^ife«^^ss<^nM:^y- 
KS 3 0 5 ;&5?g^S;f^-rvv'5o: pMr J - KS3 0 4 <!: 

3 0 2jr3tt*i/^»^F lJ:J(^^SixTVAS,:iH 

Kii3 0 4irm^4Vi nS!;^7y*-r KH3 6 5lc"^ 
m{4V2 ^friP U vij; t V2 ))\^ry. 
S« 3 0 1 Vsub .J:..9; t .i««tt.i<k: ; 

a^^Sa 0 3<?5ffiSfRlCpS<^^-f */UMJ*3 0 3 a ^ 

affi3 0 I t t t t->e-r^^v'^S^?f^«U•^'V 
[ 0 1 9 1] lai 2 611. lai 2 S tC^-Tp-^-r^Vk"^^ 
^i|lc3 0 3 a;&5?g^$ix6m<^WSr^-rMOSFET-e" 
Sffi 3 0 1 ±tc vry 3.>^K^t:flS 3 0 2 LJ.n.^ 
" SSttS 3:0 3 A^JB^^ tLTC V^So /jSttJli/ofs'l^^^^^ 
• p^^-^^m^ 1 1\^ nS! K l^-f 3 1! 2 jJS^fii^^ 
^FtlTl'^'So P^-^-:^® 3 l;l*5J:I5n?i KU<.:^S • 
3 1 2 II. y =»>»^b^ 3:0 2 icii u/j^ i^iSiS i-^^ 

[0 19 2] pS^-;?^S3i 1 rtJr*iriSy--^«3^ 

I3;6^?gj^£$ti. ct7:)ri^y-;^Jiai sth'^.Siffitt l^J^^;:^^. 

1 3 0 3 •9»^ti;^pS-^-^® 3 l KD^im^i ' 

I«3 1 4 *:fhl>'T^frr Kaffi 31;5.;6SJg^S^^^^ 

[0 1 9 3] 01 2 6\t^'tMOSFETi:VM^(^^\ 
mffifl'lc^ ^ t L Tffl i M O S F E T «r . . ^j^: 

tv-. y--^mttaw K^.^;^mttttt 

^ S ^b L T , >..M o s FvE T :t y tStt li *fif IS <r • V ^ni'S^ 

[019 4 1 Ls ■ p m-<--^m 3 1 1 tK^tt.i.or'-'"'' 

2 t (DffiBt t V . P m^-^m 3i 1: 1 ro,T<ifi«l*«« i i.iia,/\>Jii^.5;, 

,,StfJi:3'0:3(;?)Kflr 
>i;lc<t:>>.-rsii®;3:fo 




Vp = qCN 1 2 /2 £ ^ 
q : 1 , 6 X 1 ^ ^ ^' ' 

Cn . NS!^*fi^(^«S (cin-3) 

f•9l«s^^"{l^ 0 5 X 1 o-iaVpycm)?. ^ 
Vpfl, 1 0 VEATT-*>5t7)^5jff4 Bp-^x 1^ r 
2 0 £ /d Cfi Vp 0(c-r6l=:fl.^ 1 5rOt;i'"rtitf J: 
l\ Ent>v la 1 2 7.5: t;^! 2 8 J::U' 

i/>o ^''■^ - ' ' ' ^ ^ ' 
[0197101 2 6 ^w:^bH^T. Ku-r^-^^cs 1 2 or 

^l;^;65p^t^«^5^#. Ig^H I GBTt/^5o 
J: p /j: I.GBTT-ll. n- ftttS^Dm^Srji:? p -^x >r 

fcfcxffiill;65-^Pcl:l9*5io#<Tt>. 
P - f^-r v4^/i-««*lii£a5»^t:K 3 0 2 ±{zm:^MfS.^ 

[0198 1 i««l^t**ft:S J:t^Mffitt««r?I^J«V 
^«ittt. EJlUi^tf fcWtvffi 

t-Thzttm^^. "to^otf^mmim 1 2 g-^i-ia i- 
,5 3 ic:5^-foK'-. '^-'-'^-'^ ' H' V" 

"'(0 19.9]' ;v --v .:^.v.....;:::y.v^ 

tm^ 2 (^^^iitiig^.fcii pni^^\^xv j^m^firzmt& 

ID sx± t m< I. T . '^'^ T -X ms^^ i (Df^m 
^^f^jg I N t X* fo o T t +5^^ 

I p 2^0 0 ] * 3t 

imi] v^^^^ 1^^':-: ^^^-^ : ■ 

m 3.1 *^wto-:r^ffi«ai(oy>f;2^^^ 



10 6] *|6WSrMOSE:ErTJ;ii8fflU^*Jfe«^S:^i" 
(0 91 0 8'(7:)|i^i£g!Si:i>^>7r:e*Kttfc^^ ^ 

[010] |g^-ffl!lffil;i. 0 8 i:aa?»®5!cO(g:®fei®igcSr 

[0111 «*rfilSr^pn»^$^«t L^^llie!loy>r:d- 

. [El 12 1011 (D?^^j£gRl;i>^ix:7TS«:82:Jt/c*»- 

[0 1 3 1 «:^fRj* p nS^^J-lit Lfcffi<^*lfe«?l!^^^^^^ 

[0 1 4 1 ^i^WS(c(g:ffifet«S«i:€:Bffi rng^-^^^^^^^^^^ 

[0 151014 (Dm^\^^^^^T^i:^1^-^i^^<^^^^ 

[0161 01 4(7)|ST-«ci:t)i^i>iS/<^T;^«:HJ*Dfcl 
• fc^co^^Jico^^^^t-0o I ' - ' 'I 

[01710 1 4 (D5tli^JESPt-/< y y rMinjiTit^t 

: [018 1 mi 4i:mt)^\^^^\^itmMm(D^^:i'-h% 
[02 0 1 mi s(om'^i:^j^Ltzm^m<ouosFE'^' 

[E12 1] 02 0<7)^^^T<D^^H(?:>l£2&5!9*^Sr^f ' V^,^ 

- h 

[02 2 1 mc<m2 oo^^T'ct !9 ^1}mBi::k^ < ' " --"-^ 

[0 2 3 1 IrH:< 0 2 0(Dm^X*^ h\:^mi^MEi:±^': 
< :Lf::^t^)^^B<?5*£^>9:;&S:*"r0c t ! ^ 

[024] 02 0(7)3^^4: J: O^BiiHJEIbtt^lS^^I*:^^^ j ^ 
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